. This report describes recent norovirus activity in two states and New York City (NYC) and data from CDC that indicate the possible emergence of a predominant, circulating norovirus strain.
Norovirus Activity -United States, 2002
During June-December 2002, an increased number of outbreaks of acute gastroenteritis (AGE) were reported on cruise ships sailing into U.S. ports (1) . In addition, since October 2002, several states have noted an increase in outbreaks of AGE consistent clinically and epidemiologically with norovirus infection, particularly in institutional settings such as nursing homes (CDC, unpublished data, 2002) . This report describes recent norovirus activity in two states and New York City (NYC) and data from CDC that indicate the possible emergence of a predominant, circulating norovirus strain.
Washington
During November-December 2002, the Southwest Washington Health District, Clark County, Washington, received reports of 10 outbreaks of AGE affecting 354 patients from six long-term-care facilities (LTCFs), a community hospital, an outpatient clinic, and the county jail. Outbreaks in four LTCFs accounted for 327 (92%) of the cases, including 220 (49%) among 452 residents and 107 (33%) among 326 staff. Onset of illness for all patients occurred during November 26-December 13 ( Figure) . For all 354 patients, illness was characterized by diarrhea (84%), nausea (78%), and vomiting (77%). The mean duration of illness was 49 hours (range: 20-72 hours); mean duration of outbreak in the four LTCFs was 12 days (range: 9-16 days). Eight ill persons were hospitalized. Three of the four LTCFs included residents receiving various levels of care (i.e., nursing care). The fourth LTCF provided care exclusively for persons with Alzheimer's disease and experienced the highest attack rates (ARs) for residents (AR: 85%) and staff (AR: 41%), compared with the other three LTCFs (AR among residents: 42%; AR among staff: 30%). The range of dates of illness onset in each outbreak suggests person-to-person transmission. The incubation period was 24-48 hours. Six of seven stool specimens from ill patients in these four outbreaks were positive for norovirus by reverse transcriptase-polymerase chain reaction (RT-PCR) tests performed at Washington State Public Health Laboratories and included at least one positive specimen from each of the four outbreaks. Public health nurses visited all affected LTCFs to help implement control measures, including confining ill residents to their rooms and excluding ill staff from Nov Dec 12 work until 48 hours after recovery; emphasizing hand hygiene for staff in accordance with recent CDC recommendations (2) ; disinfecting environmental surfaces with 10% bleach solution; and postponing visits from elderly persons, very young children, and persons with underlying medical conditions. The number of cases declined in all four LTCFs after these interventions.
New Hampshire
During 2002, the New Hampshire Department of Health and Human Services (NHDHHS) investigated 35 outbreaks of AGE consistent clinically and epidemiologically with norovirus infection from LTCFs and assisted-living facilities (n = 29), restaurants (n = two), schools (n = two), and residential summer camps (n = two). Of the 29 outbreaks in LTCFs and assisted-living facilities, 28 were reported during November-December 2002. In 10 (29%) outbreaks, an etiology of norovirus was confirmed by RT-PCR testing of fecal specimens at NHDHHS or CDC, and 25 (71%) outbreaks were attributed to norovirus based on epidemiologic criteria (3) . A total of 2,312 persons had AGE during the 35 norovirus outbreaks, resulting in 13 hospitalizations; two ill patients in LTCFs died. Epidemiologic investigation implicated personto-person, foodborne, and waterborne transmission in 32, two, and one outbreak, respectively. Control measures in the LTCFs and assisted-living facilities included frequent and thorough hand washing, rapid cleaning of soiled areas, excluding ill staff from work for 48 hours after resolution of symptoms, ceasing of group activities, and stopping new admissions into the facilities.
New Hampshire's Emergency Department Syndromic Surveillance System also detected an increase in emergency department (ED) visits for gastrointestinal illness during December 2002. In response, NHDHHS alerted all state hospitals, which increased testing for norovirus by the state laboratory. Since January 1, 2003, an additional 11 norovirus outbreaks have been reported in institutional settings; investigations are ongoing. from ill patients during outbreaks in the facilities and were tested for norovirus by RT-PCR performed either at YSDOH Wadsworth Center or CDC. Nineteen (66%) specimens tested positive for norovirus, one to 10 positive specimens from each of the six outbreak settings. Control measures implemented throughout all 51 residential facilities included appropriate hand washing techniques, rapid cleaning of contaminated areas, and exclusion of ill persons from institutional and congregate settings (e.g., schools and child care centers) until 48 hours after symptoms resolved.
On November 8, 2002, through its Emergency Department Syndromic Surveillance System, DOHMH detected a sustained citywide increase in ED visits from patients with diarrhea and vomiting. Through broadcast facsimile and e-mail, DOHMH alerted physicians to collect and send specimens for diagnostic testing for norovirus in all patients with AGE illness. Physicians also were encouraged to counsel patients about appropriate control measures. To identify an etiologic agent, DOHMH field staff were sent to EDs at two hospitals in areas with higher numbers of patients with AGE. Three of four stool specimens collected from patients reporting to EDs were positive for norovirus.
CDC Laboratory Surveillance
During May-December 2002, CDC received stool specimens from 48 outbreaks of AGE in the United States. Outbreak settings included restaurants and catered events (n = 12), cruise ships (n = nine), schools and child care centers (n = seven), LTCFs and assisted-living facilities (n = five), residential camps (n = two), sporting events (n = two), and other (n = 11). Specimens from 37 outbreaks were tested for norovirus by RT-PCR; specimens from 11 outbreaks were unsuitable for testing by RT-PCR. Initial RT-PCR testing by using degenerate primers targeted to a 213-base region of the polymerase gene (Region B) (4-6) identified norovirus in specimens from 27 (73%) of the 37 outbreaks. Genetic characterization, based on sequencing of a different 277-base pair region of the capsid gene (Region C) (5,6), found that 11 (41%) of the 27 norovirus-positive outbreaks were associated with the same strain of norovirus. This lineage within genogroup II, cluster 4 (GII/4) (4,5) has been provisionally named the Farmington Hills strain, after Farmington Hills, Michigan, where the first cases with this norovirus strain were identified. Six of the 11 outbreaks associated with the Farmington Hills strain of norovirus occurred on land in five states (Arkansas, Georgia, Kentucky, North Carolina, and Utah). The remaining five outbreaks were associated with cruise ships. No epidemiologic link has been identified between land and cruise ship outbreaks. In addition, specimens from two of the six norovirus-positive outbreaks in NYC and the three norovirus-positive specimens collected in NYC EDs were sequenced further at CDC. The Farmington Hills strain was identified in one of the two outbreaks and two of the three single specimens.
Editorial Note: This report highlights increased norovirus circulation in the United States. Noroviruses are the most common cause of gastroenteritis in the United States and cause an estimated 23 million cases of AGE annually (1) . Although attention has been drawn recently to outbreaks of norovirus on cruise ships, an estimated 60%-80% of all outbreaks of AGE occur on land (4). In addition, although many reports have focused on foodborne transmission of noroviruses (7) , this and other recent reports highlight the potential of norovirus to cause large outbreaks in institutional settings through nonfoodborne modes of transmission (4, 5, 8) . Anecdotal reports from other state health departments throughout the United States also are consistent with recent increased activity of norovirus within institutional and closed settings.
The cause of the increase in norovirus activity is unclear, although it is probably associated with an increase in community incidence of norovirus infection, as suggested in NYC and New Hampshire. Outbreaks of norovirus disease in closed settings have been documented, particularly during the winter (8,9).
Since July 2002, a total of 41% of outbreaks in which strains were characterized genetically at CDC were associated with a single, newly identified strain of norovirus. The strain was found in various settings and over a wide geographic distribution, and no common source of these outbreaks has been identified. The finding of a predominant strain is unusual and contrasts with surveillance data from 1997-2000, which rarely detected identical strains from distinct outbreaks (4). However, data from 1995-1997 suggested the emergence of a globally common strain that accounted for 55% of all norovirus outbreaks investigated by CDC during that period (5) . Like the Farmington Hills strain, the "common strain" of 1995-1997 was classified as a GII/4 strain. These strains During April-July 2002, three deaths occurred on New Hampshire trails when adolescents driving off-highway recreational vehicles (OHRVs) collided with trail gates. Because of these three incidents, the New Hampshire Department of Health and Human Services conducted a study to determine the extent of the problem and characteristics of the fatal events. This report describes trail gate fatalities in New Hampshire during 1997-2002. To prevent trail gate collisions, efforts should focus on increased enforcement of OHRV operating rules, driver education, enhanced gate visibility, and improved signage.
A case was defined as the death of a person on an OHRV who collided with a trail gate in New Hampshire during 1997-2002. Cases were identified by reviewing New Hampshire Fish and Game Department (NHFGD) reports and by searching newspaper accounts by keywords.
Case Reports
Case 1. On July 14, 2002, a boy aged 12 years was riding a registered motorbike on the Rockingham Trail (Rockingham County), when he struck a trail gate at 2:25 p.m. The boy was familiar with the trail, had been riding for several hours, was wearing protective equipment (helmet, chest protector, and riding boots), and was accompanied by adults, but he had not taken a safety course. He looked back just before hitting the gate. His death was immediate and caused by a cervical spine injury.
Case 2. On April 13, 2002, a boy aged 17 years with a valid New Hampshire driver's license was riding an unregistered all-terrain vehicle (ATV) on a closed section of a trail in Keene during a rain storm when he struck a trail gate at 10:23 p.m. The driver's blood alcohol concentration (BAC) was 0.22 mg/ dL (state BAC limit for OHRV operators: <0.08 mg/dL). The driver was familiar with the trail, had been riding with friends for approximately 1.5 hours when his ATV headlight stopped working, and was reportedly accelerating when the ATV struck the trail gate. He died from massive chest injuries. Neither the driver nor his passenger was wearing a helmet; the passenger was treated for head and neck injuries and recovered.
Case 3. On April 5, 2002, a boy aged 16 years was riding a motorbike without a working headlight on a closed section of the Rockingham Trail when he struck a trail gate at 6:48 p.m. (30 minutes after sunset). The driver had turned onto the trail to evade police, who had noticed his unregistered motorbike. A witness reported that the driver was going approximately 40-50 mph when he hit the gate. Within minutes, the driver died from blunt abdominal injuries. A passenger on the motorbike was not injured seriously . The driver was wearing a helmet; it is unknown whether he had a valid driver's license.
Case 4. On January 26, 2000, a girl aged 16 years was riding a registered snowmobile on a trail in Mason when she struck a trail gate at 7:02 p.m. She was riding with her father off their property for the first time. The lights on her snowmobile were working and she was wearing a helmet, but she had not taken a safety course and did not have a driver's license. She went around two or three trail gates before the fatal collision. Evidence of braking was observed approximately 20 feet in front of the gate. The driver was ejected from the snowmobile and pronounced dead at the hospital; her death was caused by a cervical spine injury.
Case 5. On November 18, 1997, a man aged 31 years with a valid New Hampshire driver's license was driving a snowmobile with an expired registration on the Rockingham Trail when he struck a trail gate at 10:11 p.m. The driver's BAC was 0.12 mg/dL. He was driving without a working headlight, reportedly was driving fast, and was not wearing a helmet. When the driver saw the gate, he told his passenger to duck. The driver died immediately of massive chest injuries, and the passenger sustained minor injuries. In New Hampshire, all OHRVs must be registered with NHFGD. In 2002, approximately 82,000 OHRVs were registered; of these, approximately two thirds were snowmobiles. NHFGD conducts safety training courses for OHRV operators. State law requires that OHRV operators driving off their private property either possess a valid driver's license or have taken the safety training course. Anyone aged <18 years who has not taken the safety course must be accompanied by a licensed adult and must wear eye protection and a helmet. NHBT rules prohibit ATVs or trail bikes on the trails between 30 minutes after sunset and 30 minutes before sunrise, but in the winter, OHRVs can operate at night if they have a working headlight and taillight. In addition, it is illegal for a driver with BAC >0.08 mg/dL to operate an OHRV. On rail trails, the speed limit is 45 mph for snowmobiles and 35 mph for motorbikes and ATVs.
During July 1, 2001-June 30, 2002, nine fatalities occurred on OHRVs in New Hampshire, two of which involved trail gates (NHFGD, unpublished data, 2002). In the case series described in this report, fatalities involving trail gates occurred most frequently among males who were young or intoxicated. A high proportion of the collisions at night occurred on OHRVs that did not have operating headlights. Three of the five deaths occurred on the Rockingham Trail, and two fatalities occurred on sections of trails that were closed to the type of vehicle involved in the incident.
The findings in this report are subject to at least four limitations. First, data were unavailable for some variables (e.g., speed and length of time on trail). Second, cases represent only fatalities and do not include trail gate injuries and hazards. Third, because of the lack of denominators, assessment of risk was not possible. Finally, case finding might have been incomplete, resulting in underreporting of fatalities.
As a result of increased public concern about these fatalities, NHBT has worked to increase the visibility of trail gates.
The gates now have a polyvinyl chloride (PVC) pipe, 4 inches in diameter and 10 feet long around the metal bar ( Figure 2 ). The color of the PVC pipe alternates every 12 inches between black, orange, and green. The alternating colors help show definition, which is important for color-blind persons. Warning signs (e.g., "Caution Gate Ahead") are being posted 250 feet in front of each gate on cedar posts with orange and green markings. In addition, flexible posts, which collapse when hit but should not injure OHRV operators, are being placed 100 feet in front of trail gates on certain sections of the Rockingham trail where trail design differs from the usual design.
Measures to improve vehicle safety include safety inspections, headlights that turn on automatically when the OHRV engine is started, and speed governors (i.e., devices to limit maximum speed). Measures to improve driver safety include reducing speed limits on rail trails, strengthening enforcement of OHRV operating rules, requiring that all OHRV drivers take a safety course, and imposing age restrictions for OHRV use (1) . NHBT has reduced the speed limit for all OHRVs to 25 mph on trails that allow summer ATV and motorbike use and 10 mph within 250 feet of stop signs and trail gates.
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This report is based on contributions by P Gray, C Gamache, New Hampshire Dept of Resources and Economic Development. R Shults, PhD, Div of Unintentional Injury Prevention, National Center for Injury Prevention and Control; J Magri, MD, Epidemiology Program Office, CDC. On September 28, 2002, a man aged 20 years residing in Linn County, Iowa, died from rabies encephalitis caused by infection with a variant of rabies virus associated with silverhaired (Lasionycteris noctivagans) (Figure) and eastern pipistrelle (Pipistrellus subflavus) bats. This is the first case of human rabies in Iowa since 1951. This report summarizes the investigation of the case by the Linn County and Iowa public health departments. Bats found in living quarters should be submitted to local public health laboratories for rabies testing.
On September 16, the man sought care at the emergency department of a Cedar Rapids hospital complaining of nausea and vomiting, generalized abdominal pain, shortness of breath, headache, and back stiffness. He reported drinking numerous beers and expressed a concern about alcohol poisoning. The patient was treated with an antiemetic and discharged with prescriptions for antianxiety and antinausea medications. He returned later the same day for reevaluation but left without being seen. He returned again the next day complaining of the same symptoms, at which time he was noted to be hostile, paranoid, and hallucinating. He was admitted to the hospital with a diagnosis of suspected drug reaction or withdrawal syndrome. Brain magnetic resonance imaging (MRI) and electroencephalogram (EEG) performed during the first 24 hours of hospitalization were normal, and the patient received multiple doses of sedative-hypnotic drugs for treatment of agitation. His condition deteriorated with development of fever of 101.5 º F (38.6 º C) and increasing tremors, followed by intractable seizure requiring intensive care. On September 19, he was placed on ventilator support. He received empiric therapy for encephalitis, including acyclovir and ceftriaxone, and multiple anticonvulsants. On September 23, the patient had evidence of profound neurologic impairment with fixed and unreactive pupils, and repeat neuroimaging showed early herniation. A surgical procedure to decrease intracranial pressure was performed, and a brain biopsy (occipital lobe) was taken. Contact and droplet precautions were initiated after the procedure. On September 28, ventilator support was withdrawn, and the patient died.
On September 25, clinical specimens, including occipital lobe biopsy tissue impression slides, cerebrospinal fluid, and saliva, were submitted for rabies virus evaluation to the University of Iowa Hygienic Laboratory (UHL). Direct fluorescent antibody (DFA) staining of the occipital lobe biopsy slides was inconclusive but suggestive of rabies infection. A subsequent nuchal biopsy, taken on September 27 and sent to CDC laboratories, was strongly positive by DFA for rabies virus antigen and was positive by reverse transcription polymerase chain reaction (RT-PCR) for rabies virus RNA. The virus variant involved in this infection was determined by DNA sequence analysis to be most similar to variants found in silverhaired and eastern pipistrelle bats. The diagnosis was confirmed postmortem at UHL by DFA examination of specimens from the brain stem and cerebellum.
The source of the patient's infection remains unclear. No specific history of exposure to bats was reported. The patient had been bitten by a dog approximately 12 days before admission; the animal was determined to be free of rabies. No evidence of bat infestation in the patient's house was found, and family and friends did not recount any episodes of potential contact between the patient and bats.
The patient apparently was healthy before this incident. A substantial portion of the patient's social activity occurred during evenings, and preliminary investigation suggested that multiple persons could have been exposed to live virus from the patient through shared use of glasses, bottles, cigarettes, and other vehicles for saliva contamination of mucus membranes. The patient was a musician and had traveled to recording studios in several cities in Iowa and Illinois during the prodrome of his illness. Because family members were not able to provide public health authorities with contact information for many of the patient's associates, a decision was made, with consent of family members, to release the patient's name to the media to facilitate contact tracing and screening for rabies post-exposure prophylaxis (PEP). County public health staff also attended funeral services to counsel associates of the patient who had not yet come forward. A total of 53 family members or associates of the patient received PEP. No persons with potential exposure outside of the Cedar Rapids area were identified.
FIGURE. Silver-haired bat
Photo/Merlin D. Tuttle, Bat Conservation International Several hospital staff also reported potential exposure to the patient's bodily fluids before isolation precautions were initiated. Public health officials presented information to potentially exposed employees on September 30. Hospital staff were requested by hospital administrators to make their own risk assessment and decision about starting PEP based on the information provided. A total of 71 hospital staff, including five physicians, received PEP. Editorial Note: Incidence of human rabies in the United States has declined sharply during the last several decades, from an average of 11 persons per year in the 1950s to fewer than three persons per year during the 1990s (1,2). This decline is associated largely with successful control of rabies in domestic dogs. Nonbite-associated (i.e., cryptic) cases of rabiesthose cases for which no evidence or history of animal bite is established (3) -now constitute the largest category of human rabies cases in the United States (78% of all cases occurring during the 1990s compared with 23% during the 1950s). A history of animal bite was reported in only seven of the last 35 documented human rabies cases (five dog bites acquired overseas and two bat bites acquired domestically). The high proportion of cases that are reported as cryptic probably is attributable to several factors, including the difficulties associated with obtaining detailed exposure histories from neurologically impaired patients and the possibility that bites from very small mammals, such as bats, might go unnoticed.
Molecular typing of viral RNA obtained from clinical specimens permits rapid identification of the virus variant involved in the infection, but virus typing in the absence of specific exposure history cannot identify the source of human rabies infections definitively. Variants specific to one vertebrate host can be found in animal species other than that of their natural reservoir; for example, bat-variant rabies viruses have been found in domestic cats (4). However, virus typing provides a valuable epidemiologic clue to the source of an infection and is important for targeting prevention efforts. In the case described in this report, the rabies virus type was determined to be most similar to that found naturally in silver-haired and eastern pipestrelle bats, which range widely throughout North America, including Linn County. Both are solitary, forest-dwelling animals not found commonly in human dwellings. This is the third report of human rabies published during 2002 (5,6). All were attributed to viruses identified as bat variants (two silver-haired/eastern pipistrelle variant and one Mexican free-tail variant); none of the three cases had a specific history of bat bite recorded. Of 35 human rabies deaths recorded since 1990 in the United States, 26 (74%) have been associated with bat-variant rabies viruses, but in only two cases was a bite history documented (2) . Human rabies is preventable with properly performed and timely administration of rabies PEP (7). However, prevention efforts are complicated if the patient does not recognize that an exposure has occurred.
Although bats have an important role in local ecosystems, they can be a source of rabies infection in humans. Messages to the public should emphasize that bats can transmit rabies virus to humans. Bats should be excluded from human living quarters and should never be handled with bare hands. When a bat is found in living quarters and the possibility exists that an unrecognized exposure has occurred, the animal should be submitted to a local public health laboratory for diagnostic testing. Testing of suspect animals ensures rapid PEP where indicated and minimizes unnecessary prophylaxis in persons not exposed to rabies virus.
Notice to Readers

Conference on Vaccine Research
The sixth annual conference on Vaccine Research: Basic Science, Product Development, Clinical and Field Studies will be held May 5-7, 2003 , in Arlington, Virginia. The meeting is co-sponsored by CDC, the National Foundation for Infectious Diseases (NFID), and nine other national and international agencies, institutes, and organizations involved in research, development, and use of vaccines and associated technologies for the prevention of human and veterinary diseases through vaccination.
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